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Abstract

This study aimed to determine the criteria for quantifying developmental defects
of enamel in primary teeth in premature babies and to investigate the severity of
developmental defects according to the gestational age, birth weight, systemic
complications, and treatments received after preterm birth. Birth information, a
history of complications, the duration of parenteral nutrition, and endotracheal
intubation were investigated by retrospectively reviewing the admission and
discharge records of premature babies in the neonatal intensive care unit. The
Preterm Developmental Defects of Enamel (PDDE) index was designed by modifying
the existing developmental defects of enamel index. Based on PDDE index, the
evaluator scored developmental defects of enamel by classifying them as enamel
hypomineralization and hypoplasia. The PDDE scores in the extremely preterm and
extremely low birth weight groups were significantly higher than those in other
groups. Furthermore, PDDE scores of premature babies with bronchopulmonary
dysplasia, rickets, intraventricular hemorrhage, or necrotizing colitis were
significantly higher than those in the control group. In addition, more than 50 days
of endotracheal intubation and more than 20 days of parenteral nutrition were
associated with significantly higher PDDE scores than those in the control group
and were risk factors for developmental defects of enamel. This study provides
basic information for identifying risk factors for developmental defects of enamel in
premature babies. [J Korean Acad Pediatr Dent 2023;50(2):192-204]
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A 7]
grlekdh. A, A7t SAt Al AFa 22 2A4toke] &
A E= NICU d€ 7152 53l &<lst3ith.

ZAtote] ZHE]7|7H2 extremely preterm, very preterm,
late preterm®] 3¢ 0.2 Uro] BE3I9th E4F Al 2|50
m2} extremely low birth weight (ELBW, < 1000 g), very
low birth weight (VLBW, = 1000, < 1500 g), low birth
weight (LBW, = 1500, < 2500 g), normal birth weight
(NBW, = 2500 g) 2. & 25519/ cH1].

NICU &€ 7|55 gelsto] 2Atol=9] tiad g5 3
tAPAER] 7| HAH 0| P 5, 71, HAUWEE, HAM o
Fd, W 2RE) AUl AHAA, AdeE S e o i

ZAFsITh. E3F NICU E9 7152 gelste] 7]y A
(endotracheal intubation)”]%t, H]Z 4 Y (parenteral nu-
trition) 717 ZAFSHITE 713U A 717H2 50 mjRto g2
Algst 2t 50 o] Aldiet o] 270 & A YU 20
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=2
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i

32

2) Preterm Developmental Defect of Enamel (PDDE)
index

2 Aol|xf= RAtoke] HhgA M A3 PDDE index

£ 53 HH¥A o2 Hristlth(Table 1). PDDE index+

Clarkson[19]1 2Js}] A2t DDE index?} Modified DDE In-

dex[20]5 Farsto] Jiob=|Qlom, W A3kt HEd A

Qg2 TEstol W4T WYY Yok Alote] Azt

P2 PYrstict A4 M= (normal color and opacity),
Ao] B Emst AsKwhite opacity), et ZAdHyellowish
defect), lghof|A] ZEA 9] AsH(yellow to brownish defect)
o7 FEsto] 77t 04, 14, 24, 3%& FoistHFig. 1A,
1B, 1C). HPd A ¥ /d& 22 &/de] H9I=Z Brlelelon, 4]

1=
E
g

ATMA SEE Agoz FEsto] 247t 04, 14, 28-S Folst
ig. 1C, 1D). Z} x|o}] PDDE score= H&& 43} 4
ot e AP A4S Fatsto] Alrtetelon, BE Ao}
=
=

FHitsto] 25 PDDE scores 4AF&53Tt

3) x|oF 7}

&t o] Aobx|at 272]7} PDDE indexE 7|22 shof
ZAbore] 20712) ]9 e, M2 E {eto = Hrlsieltt. 4
7] AR ez Fatolrh Uil e ajmpbet & mE3t 2ot oigh
PDDE scoreE H7I5190H, g2 Qo] A=A LhALL B

T WES B A RAE B 4 3le WA A7) A

A& Algstlet. 227t Ude wiopo /gAzlS 29 sto]
o[ Hiet & HEiE Bl o, x|of A5, 24 ¥Y
= A 2|59} Zo] §x] WE o] x|oke] PEeh Ao
9IS = 4 = 291 HiAISIAL PDDE scoreS H 715k}
Elil=g

3.8 24

el 717kl w2 ZA4tobEo] E4t A B4 S X o]
-2 Fisher’s exact test, Chi-square testS o]-&3}o] 45191
ch, e 717 W EA4F A] A|Fof] w2 PDDE score+= Kruskal-

Wallis testS o835t EAst o, st S 2 of Foj

Table 1. Classification of developmental defects of enamel with the Preterm developmental defects of enamel (PDDE) index

Classification Characteristics PDDE score
Qualitative defects: Normal color and opacity 0
Demarcated opacities with color shades White opacity defect 1
Yellow defect 2
Yellow-brown defect 3
Quantitative defects: Normal tooth morphology 0
Structural defect associated with enamel hypoplasia Dental structure defects confined to enamel 1
Dental structure defects that affect both enamel and dentin 2

PDDE: Preterm developmental defects of enamel.
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Fig. 1. Clinical photos for the method of scoring preterm developmental defects of enamel (PDDE). (A) The primary maxillary right
central incisor exhibits a white opacity qualitative defect (arrow) without quantitative defect. The primary maxillary left central
incisor exhibits a yellow qualitative defect and no quantitative defect. The PDDE score for the tooth is 1 and 2, respectively. (B) The
primary maxillary right lateral incisor exhibits a brown qualitative defect with a quantitative defect confined to enamel (arrow). The
PDDE score for the tooth is 4. (C) The primary maxillary left central incisor exhibits a yellow qualitative defect without a quantita-
tive defect (arrow). The PDDE score for the tooth is 2. The quantitative defect of the primary maxillary left lateral incisor is limited
to enamel (arrow). No qualitative defect is shown on the tooth. The PDDE score for the tooth is 1. (D) The quantitative defects of the
primary maxillary central incisors were extended to dentin. The PDDE score for each tooth is 2.

w2 PDDE scorex Wilcoxon rank sum testZ ©]-85}9]
t}. PDDE scoreg =0l 45 &<15t7] 2J5l Regression
analysisE Ald¥stRom Hef7|7 2 4k A] AT, TS
ek o], 7] A 71%F H| B 7 J Y 7]%tol| ©E PDDE
score HgtS 2A51QITE 95%9] Alg|4FE o] gatlo,
BE B2 gpss &2 3 (Version 26.0, SPSS, Chicago, IL,
USA)E o] &5ttt

757 2] FAto} 2 o= 407 (53.3%), ook= 357 (46.7%)
ojlom, it AeN7|7tnt EAF Al AJF-2 ZH2F 212 + 29.5
Y, 1200 £ 681.3 go|ATH(Table 2). 4t Al A5 e}
to] AojALE foJ5tA S7lstitt. fXF717t g o]

N

0

PDDE score & 7} A] ZAtol5o] Hi thol=uk 4.1 +
1.4 Allem o] 59| A xjo} W& A]7|&= Y 7.7 + 3.2 7Y

ojqltt. 7| HA|Ho|F A, T+, HAUSE, YA tiEd
Ak Wb 2Abo} v] &2 Afe]7]7to] oA 45 {olsiA
@ﬁ}gﬂ;u}(Table 2). 718 A 71 AT 9 e
2 80|54 745 THTable 2).
2. THEHZ|ZH 5! &4k A| K|S 0j| [HE PDDE score
A€ 7|7t w2 @+ PDDE scorew
very preterm, late preterm<*ollA] Z}2+ 13.894, 5.75%,
4.414 22 e 7|7to] ZolA 4= PDDE scores 795t
Al Z7¥skthp = 0.001, Fig. 2A). E4F A] A|Fof w2 P
PDDE scorex= ELBW, VLBW, LBW, NBWollA| Z+Z2} 12.33,
7.11, 5.44, 2.008 2.2 &4t A] AFo] HAT4E PDDE
scoret= 725t 715k tH(p = 0.003, Fig. 2B).

extremely preterm,
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Table 2. Demographics of the study population according to gestational age group

Characteristics All GA<28 28 <GA<32 33<GA<37 p-value
Sex (male : female) 40:35 13(46.4):15(53.6) 8(40.0):12(60.0) 19(70.4):8(29.6)
Birth weight (g)* 1200 (* 681.3) 950 (% 123.2) 1090 (£ 393.7) 2070 (£ 495.7) <0.0001
Diagnosis*
Bronchopulmonary dysplasia 0(53.3) 28 (100.0) 11 (55.0) 1(3.7) <0.0001
Ricket 1(28.4) 12 (44.4) 8 (40.0) 1(3.7) 0.002
Intraventricular hemorrhage 7(36.0) 18 (64.3) 6(30.0) 3(11.1) <0.0001
Necrotizing enterocolitis 14 (18.7) 12 (42.9) 2(10.0) 0(0.0) <0.0001
Hyperbilirubinemia 7(62.7) 18 (64.3) 13 (65.0) 16 (59.3) 0.900
Intrauterine growth restriction 6 (77.8) 24(92.3) 16 (84.2) 16 (59.3) 0.011
Hypocalcemia 8(10.8) 2(7.4) 3(15.0) 3(11.1) 0.892
Endotracheal intubation (days) 9(0-261) 43.5(8-261) 14 (3-97) 1(0-68) 0.001
Parenteral nutrition (days) 12.5(0-223) 57(0-223) 22(0-48) 0(0-85) <0.0001
Values are presented as median (£ SD), median (min-max) or number (%).
*: p value from Chi-square test; ": p value from Kruskal-Wallis test.
GA: Gestational age.
Fig. 2. Relationship between the A 4 B ]
preterm developmental defects of
enamel (PDDE) score and gestational . .
age (A) and birth weight (B). The
PDDE score significantly increases 30- 304
with lower gestational age (p =
0.001). The PDDE score significantly o %"
increases with lower birth weight (p § a
=0.003). Statistical significance was & ] § 207
determined using Kruskal-Wallis test. o N a N
*
10 104
| F [T TFS
<28  228and <32 233 and <37 <1000 <1500 <2500 2500

3. BHtHZ FICho|20f (2 PDDE score

71 HAH ol g F AT o]Fo] U= FAtol o] Hi
PDDE scorex 11.53% 02, 7|¥A|Ho|g A= Zck o]
o] g RAto} #(4.63%)0ll H|EH PDDE score?} =%THp =
0.002, Fig. 3A). 7-

54, W AUEY 2% o]z gl Ao}
35) 49 2 8285 1g oetol €l 240} 2 vl POD
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Fig. 3. Relationship between preterm developmental defects of enamel (PDDE) scores and complications of preterm. (A) The PDDE
score is significantly higher in the bronchopulmonary dysplasia (p = 0.002), rickets (p = 0.002), intraventricular hemorrhage (p =
0.002) and necrotizing enterocolitis (p = 0.001) diagnosed groups than the undiagnosed group, respectively. (B) There was no sig-
nificant difference between hyperbilirubinemia, intrauterine growth restriction or hypocalcemia in the diagnosed group and the
undiagnosed group. Statistical significance was determined using Wilcoxon rank sum test.

=7 Uelgtt. 1 % PDDE scoreE 7P A
© A Ui olglon], AN g [

o
Extremely pretermi* late preterm+-°ll |3 PDDE o olgo] Sl FAtokE2 Xk o] o] gli= ol H]s PDDE

4. PDDE scoreE =0|= 220l ™It ko] B3|

olN

score”t 9.49% =32 (p < 0.0001, Table 3), ELBW< score”} 13.674 =%*th(p < 0.0001, Table 3).

2 NBWojl H|3|l PDDE score”} 10.33% &3ttHp = 0.005, 718} A 509 o] Al34EE 79| PDDE scorew 7]

Table 3). W A 509 mjgko & A3k ol v]s] PDDE score”}
ZAtoto] R Z o 2= 7| WA |H|F AT, IAHS tiFd, 7.45% =342 H(p =0.003, Table 3), HI 7YY= 20 Al

HAWESES 2 e o]Fo] 3l 9 PDDE score’t & 49| PDDE score H[HFHF= 202 m|Ttoz AJRYgH
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Table 3. Regression analysis of potential risk factors for increasing the preterm developmental defects of enamel score

Characteristics Regression coefficient  95% Confidence interval p-value
Sex
male vs. female 0.71 -3.78-5.20 0.753
Gestational age (week)
<28 9.49 4.78-14.19 <0.0001
>28and <32 1.34 -3.80-6.49 0.605
>32and <37 reference
Birth weight (g)
<1000 10.33 3.20-17.47 0.006
>1000 and <1500 511 -3.69-13.91 0.251
> 1500 and <2500 3.44 -3.91-10.79 0.354
> 2500 reference
Diagnosis
Bronchopulmonary dysplasia 6.90 2.70-11.09 0.002
Ricket 6.93 2.39-11.48 0.003
Intraventricular hemorrhage 6.87 2.48-11.26 0.003
Necrotizing enterocolitis 13.67 8.89-18.46 <0.0001
Hyperbilirubinemia -1.56 -6.18-3.06 0.502
Intrauterine growth restriction -2.41 -7.95-3.13 0.388
Hypocalcemia 1.42 -5.59-8.42 0.688
Period of endotracheal intubation (days)
>50 7.45 2.65-12.24 0.003
<50 reference
Period of parenteral nutrition (days)
=20 5.79 1.14-10.44 0.016
<20 reference
p value from regression analysis.
ol Hsl 5.797 =3XthHp = 0.016, Table 3). B0 2= FA4tote] B tiA} o)/dxt w0l Stk Seow
S[26]2 wio] 77 b v AP AR A
Z3H gl A ol Tk sigom, B3] 271 £ 243t ole] BF w7}
92 A AR o P AggS e 4 okl itk
24 WYY AR fAo) AulH 9FS F Eohsh, AT o] ATCIME BHT 219 S5t xlok WYY FAol
zloke] R 9l A2 58 das S 4 Ah21,22] 282 d=xskal Jlom, BAol|A ek FoF Biotz o) 7
3 HYY ARHL FoPI9AZ SRl ol A & b0l AEshl YA BF A9 A WL Aol
slal7t A2 YA ke fxle) 29 AT 94 fEF Lol & ok Sck27,28]
o) HAA 2 248317 47] who|tH23-25]. A xloto] H] ol AL Fa) TAoLS o] ZAE, Tkt WAY FZ,
284 W Aol 0|3 fX1 S50l o ofgful, et 24 F X2 o]2o] PDDE scoreoll 9L & 4 92 Bl
A Eg/d W A FEE 4 e of2 Y-FUAE of9 SHIch A A Z Ae7|3to] Ze g, E4t Al AlFo] A
5131 27]0] lstol ek Ae % F25icH12) 4% PDDE score?} 937 3713tict. elole B ad 7
Y WY AFS o7l AAL e TFFAT 2 718 80%S YA BHA B0 mAZEE FFon], A
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